In southern Alberta, composted cattle manure is being applied commercially at rates of 2 to 4 metric tonnes per acre as a soil amendment and nutrient source. Our objective was to evaluate extractable sugar content and beet yield of sugar beets treated with composted cattle manure plus inorganic fertilizer.
Materials and Methods
From 2001 to 2004, research trials were conducted at the sugar beet research farm near Taber, Alberta. Plots were treated with 2, 4 or 8 metric tonnes (2.2, 4.4 and 8.8 tons) of compost per acre prior to the production of sugar beets each year. The compost contained 1.6-1.7% total nitrogen (dry matter basis), of which 25% (6-7 lbs N/tonne) was estimated to be available in the year after application. However, recent research detennined that only 5-10% ofN is available for crop growth in the year of application (Helgason et aI, 2005) . Table 1 lists the analysis from the composted cattle manure applied in 2004. Compost applied in previous years was obtained from the same supplier and was analyzed for N, P and K., but not for micronutrients. All compost treatments were amended with urea fertilizer as necessary to achieve recommended levels of nitrogen fertility ( Soil tests indicated low soil phosphorus levels in each year. All plots were treated with ammonium phosphate fertilizer applied under the ridge in every year (Table 2) , except for one compost treatment in 2004 that was not supplemented with ammonium phosphate fertilizer. Potassium fertilizer was not applied, except as a maintenance application in 2001, as the soil tests indicated high soil potassium levels in all years. 
Results
In 2001, extractable sugar per acre (ESA) and beet yield were significantly higher for all compost-containing treatments and the 120 lbs N/ac urea treatment than for the control treatment (Table 3) . Within the compost treatments, ESA and beet yield did not vary. Extractable sugar per ton (EST) and sugar content did not vary among treatments. Within the 70 lbs N/ac treatments, potassium was significantly higher for the 8 mtlac treatment than for the fertilizer-only and 2 mtlac treatments.
In 2002, ESA, EST and sugar content did not vary among treatments (Table 4 ). Compared to the control treatment, beet yield was significantly higher for all three compost treatments and for the 35 and 105 lbs N/ac urea treatments. Within the 70 lbs N/ac treatments, potassium was significantly higher for the 8 mtlac treatment than for the urea-only treatment. In 2003, ESA was significantly higher for all three compost treatments supplemented with urea relative to the control treatment (Table 5) . EST was lower for all treatments receiving at least 100 lbs N/ac compared to the control treatment. Sugar content was significantly affected for the 100 and 150 lbs N/ac urea treatments, and for the 4 mtlac 100 lbs N/ac treatment. Beet yield was significantly higher for all compost treatments compared to the control treatment. Within the 100 lbs N/ac treatments, potassium was significantly higher for the 4 and 8 mtlac treatments than for the urea-only treatment. In 2004, the 8 mtlac rate of compost was not tested, as the previous three years of data suggested no additional benefit from this high rate of compost compared to the 4 mtlac rate. To determine if the yield benefit from compost was related to the ability of compost to supply phosphorus, a 2 mtlac compost treatment was applied in 2004 without any supplemental phosphate fertilizer.
Compared to the control treatment, ESA was significantly higher for the 2 mtlac 40 IbslN compost treatment in 2004 (Table 6 ). EST did not vary among treatments; however, sugar content was significantly lower for the 40 lbs N/ac urea treatment and all 80 lbs N/ac treatments compared to the control treatment. Compared to the control treatment, beet yield was significantly higher for all compost treatments that received phosphate fertilizer. Within the 80 lbs N/ac treatments, potassium was significantly higher for both the 2 and 4 mtlac compost treatments compared to the fertilizer-only treatment. 
Summary
• In each of the four study years, beet yield was significantly higher for sugar beets amended with compost compared to the control treatments. The only exception was the compost treatment not amended with ammonium phosphate fertilizer in 2004, which did not exhibit a statistically significant yield increase over the control treatment.
• At the recommended nitrogen level, fertilizer-only treatments increased yield over the control treatments an average of 1.0 tlac, whereas 2 and 4 mtlac of fertilizer-amended compost, respectively, increased yield an average of2.9 and 3.4 tlac.
• The reason for the yield response was not detennined in these trials, but nitrogen does not appear to be the cause of this yield increase, as the fertilizer-only treatments did not consistently statistically improve yields over the control treatments. Plant stand did not vary significantly among treatments in any of the study years.
• In three of the four study years, extractable sugar per ton (EST) did not differ between the control treatments and any of the compost treatments.
• In 2003, EST values were significantly lower for the compost treatments than for the control treatments, but were comparable to EST values for fertilizer-only treatments.
• In each year, extractable sugar per acre (ESA) was always highest for the compost-amended treatments. In statistically significant responses, ESA was improved by 4-13% by applying compost compared to the control treatments.
• Potassium levels were significantly increased by the addition of 8 mtlac compost in each year, and occasionally increased by the addition of 2 or 4 mtlac compost, over fertilizer alone.
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